Introduction
The binary system titanium-indium was investi gated by Larsen, Swazy, Busch and Freyer [1] , Levinson, McPherson, and R ostoker [2] , A nderko [3] , Johnson and Prosen [4] , and Ram an and Schu bert [5] . Four intermetallic phases were reported: Ti3In [3, 5] with Ni3Sn type structure, Ti3In2 [5] with a structure derived from CuAu, Tiln [3] with a cubic primitive cell, and a com pound with the tentative composition "Ti3In4" [4, 5] as the most indium rich intermetallic. Johnson and Prosen, as well as Raman and Schubert investigated the latter compound by therm al analysis, density m easure ments and X-ray film data. They claimed that its structure is derived from the M n2Hg5 type [6] with the titanium atoms on the Mn and Hg2 position and the indium atoms on the H gl position. This atomic distribution seemed to be very strange since the Mn2Hg5 structure is also adopted by the related gallides Mn2G a5 [7, 8] , M nVGa5 [9] , V2G a5 [7, [10] [11] [12] [13] , and W2G a5 [14] . Furtherm ore, the lattice constants reported for this phase in ref. 4 and 5 differ slightly. We have reinvestigated this phase and the present single crystal study shows the correct composition to be Ti2In5. In addition we report on some physical properties.
* Reprint requests to R. Pöttgen.
Sample Preparation and Lattice Constants
Starting materials for the preparation of Ti2In5 were titanium sponge (Roth, >99.6 %) and indium tear drops (Johnson Matthey, >99.9 %). The ele m ental com ponents were mixed in the ideal atomic ratio and sealed in a tantalum tube under an argon pressure of about 800 mbar. The argon was purified over molecular sieves, titanium sponge (900 K) and an oxisorb catalyst [15] . The tantalum tube was then sealed in a quartz am poule, heated for two days at 1320 K, annealed at 970 K for two more weeks and quenched in air. The reaction resulted in an agglomerated button which could easily be separated from the tanta lum tube.
G uinier powder patterns [16] of the samples were recorded with CuKa! radiation using 5N sili con (a = 543.07 pm) as an internal standard. The powder pattern could easily be indexed on the ba sis of a tetragonal cell with the lattice constants listed in Table I . To assure correct indexing, the observed pattern was compared with a calculated one [17] taking the atomic positions from the structure refinement. lustre. These needles do not visibly react with di luted hydrochloric acid.
Chemical and Physical Properties
The magnetic susceptibilities of polycrystalline pieces were measured with a SQUID m agnetom e ter between 2 and 300 K at a magnetic flux density of 1 T. Over the whole tem perature range ( Fig. 1) , the susceptibility is only slightly tem perature dependent with a room tem perature value of 4.2(1)-10"4 emu/mol, indicating Pauli param agne tism. This value is about the same as the room tem perature susceptibility of 1.53 • 10~4 emu/mol for elemental titanium [18] . The small increase be low 50 K is most likely due to a trace amount of param agnetic impurities, although the Guinier powder patterns showed single phase samples.
Comparable susceptibility values have recently also been determ ined for the Pauli paramagnetic intermetallics R eA l6 (4.0-10"4 emu/mol [19] ) and Ti2NiP5 (3.8 -10"4 emu/mol [20] ).
Resistivity m easurements were performed in a conventional four-probe setup on a small needle (50-50-400 /<m3). Cooling and heating curves taken between 4.2 and 300 K at a constant current were essentially identical. The specific resistivity of Ti2In5 (Fig. 2) decreases with decreasing tem perature as is typical for metallic conductors. At room tem perature the specific resistivity has a value of 50 /xQcm. In comparison with titanium (q = 42 /iQ cm at 293 K [18] ) and indium (q = 8.37 fiQ cm at 293 K [18] ), Ti2In5 is a reasonably good metallic conductor.
Structure Refinement
Needle shaped single crystals of Ti2In5 were iso lated from the annealed sample by mechanical fragm entation and were examined by Buerger pre cession photographs in order to establish both symmetry and suitability for intensity data collec tion. These studies showed tetragonal symmetry, and the systematic extinctions (Z/00 only observed with h -2n, 0 k I only with k = 2n) led to the space groups P4/mbm, P4b2, and P4bm, of which the centrosymm etric group P4/mbm (No. 127) was found to be correct during structure refinement. Crystallographic data and experimental details for the data collection are listed in Table I .
Single crystal intensity data were collected by use of a four-circle diffractom eter (CAD4) with graphite m onochrom atized A gK a radiation and a scintillation counter with pulse height discrimi nation.
The atomic param eters of "Ti3In4" reported in the previous investigation [5] were taken as start ing values and the structure was refined using SHELXL-93 [21] with anisotropic atomic displace ment param eters for all atoms. This refinement re sulted in large residuals (R1 = 0.21) and extremely small atomic displacement param eters for "T il", indicating that this position is probably occupied by heavier atoms. Subsequently the 2d site was oc cupied with indium and the refinem ent readily converged within few least-squares cycles to the residuals listed in Table II . Thus, the proper com position is Ti2In5. A final difference Fourier syn thesis revealed no significant residual peaks. The positional param eters and interatom ic distances Tables III and IV. A listing of the observed and calculated structure factors is available.*
Discussion
The present structure determ ination of Ti2In5 shows a main difference from the earlier suggested structure of "Ti3In4": Ti2In5 contains indium atoms on the 2d position instead of titanium atoms. It is the indium richest com pound in the binary system Ti-In and adopts the structure of M n2Hg5 [6] .
We have also checked whether or not a com pound of composition 3:4 may exist. Samples of starting composition 3Ti:4In, annealed at 970 K for 12 h or even up to 10 d, gave no single phase products. The two latter Guinier powder patterns showed some additional reflections which could not be identified. Furtherm ore, the calculated powder pattern [17] assuming a 3:4 composition in the Mn2Hg5 structure and the powder pattern of Ti2In5 have a distinctly different intensity se- quence. However, the observed Guinier patterns of all 3:4 samples m atched very well the calculated pattern of Ti2In5. We therefore conclude that Ti2In5 also forms as the main product of the 3:4 samples. All samples of starting composition 2Ti:5In resulted in single phase products, indepen dent of the reaction time (12 h up to 20 d). The reaction time only influenced the crystal size. Fi nally we should note, that the refined lattice con stants of all samples (starting compositions 3:4 and 2:5) were equal within one standard deviation. A perspective view of the Ti2In5 structure is given in Fig. 3 . The indium atoms are all situated on m irror planes at z = 0 and z = 1, respectively. They form layers which consist of pentagons, con nected in such a way, that each pentagon shares its corners with neighboring pentagons without sharing edges. These layers may also be described as a tesselation of triangles, squares, and penta gons. A more detailed description has already been given by De Wet [6] for the prototype Mn2Hg5.
The titanium atoms occupy the pentagonal prismatic voids between these layers. The square prismatic and trigonal prismatc voids are not filled. Thus, each titanium atom has ten indium neighbors and additionally two titanium neighbors resulting in coordination num ber (CN) 12. The TiIn distances range from 294.5 pm to 307.2 pm with an average value of 301.5 pm, somewhat shorter than the sum of the metallic radii for CN 12 of 312.5 pm [22] . The Ti-Ti distances of 299.8 pm cor respond to the lattice param eter c. They are slightly longer than the Ti-Ti bond lengths in ele mental titanium, where each titanium atom has six titanium neighbors at 289.6 pm and six more tita nium neighbors at 295.0 pm in a hexagonal closest packing [23] .
Both indium atoms have CN 10 with four tita nium and six indium atoms in their coordination shells. The average Ti-In distances am ount to 294.5 pm and 303.3 pm for In i and In2, respectively. Both of these distances are smaller than the sum of the metallic radii for CN 12 of 312.5 pm [22] , The average In-In distances of 300.0 pm for Ini and 306.1 pm for In2 are significantly shorter than the average In-In distance of 333.5 pm in elem en tal indium [23] . The In-In distances in Ti2In5 within the layers and between them are very similar. Thus, as pointed out in Fig. 3 , the structure of Ti2In5 may also be described as three-dim ensional [In5] polyanionic network, in which the titanium atoms are embedded in the pentagonal prismatic tubes.
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